Background: Suicidality in HIV/AIDS is not only a predictor of future attempted suicide and completed suicide, it is also associated with poor quality of life and poor adherence with antiretroviral therapy. This paper examines the prevalence and correlates of suicidality in HIV/AIDS in the African nation of Uganda. Methods: A cross-sectional study was undertaken among 618 respondents attending two HIV clinics in semi-urban Uganda. A structured questionnaire was used to collect data on demographic, social, psychological and clinical factors. Correlates of suicidality were assessed using mulitvariable logistic regression. Results: Prevalence of 'moderate to high risk for suicidality' (MHS) was 7.8 % and that of life-time attempted suicide was 3.9 %. Factors associated with MHS at univariate analysis were: female gender, food insecurity, increasing negative life events, high stress score, negative coping style, past psychiatric history, psychosocial impairment, diagnoses of post-traumatic stress disorder, generalised anxiety disorder and major depressive disorder. Factors independently associated with MHS in multivariate models were female gender, increasing negative life events, a previous psychiatric history, and major depressive disorder. Conclusions: These results are in agreement with the stress-vulnerability model where social and psychological stressors acting on an underlying diathesis (including previous and current psychiatric morbidities) leads to suicidality. These results identify potential targets to mitigate risk through treatment of psychiatric disorders and promoting greater adaptation to living with HIV/AIDS.
Background
Suicidality, which for purposes of this study includes both significant suicidal ideation and attempted suicide, is one of the psychiatric problems associated with HIV/ AIDS [1] . A consideration of suicidality in HIV/AIDS is important not only because it predicts future attempted suicide and completed suicide, it has also has been associated with poor quality of life, poor adherence with ART (antiretroviral therapy) and non-disclosure of HIV status to significant others [1, 2] . The few African studies on suicidality in HIV/AIDS have reported the following prevalence rates: 12.4 % for suicidal ideation among patients attending a specialized HIV/AIDS clinic in pre-ART Uganda; 17.1 % for the 12 month prevalence of attempted suicide rate among HIV positive adolescent in pre-ART Uganda; 13 % for current suicidal ideation among patients attending a specialized HIV/AIDS clinic in post-ART Uganda; and 16.8 % for suicidality among HIV positive patients in South Africa [3] [4] [5] [6] . All these studies reported on the prevalence of suicidality as a secondary finding, with none reporting on the correlates of suicidality.
Studies in the west have reported the following risk factors for suicidality in HIV/AIDS: socio-demographic factors (female gender, younger age, black ethnicity); psychiatric problems (substance abuse, major depressive disorder, antisocial personality disorder, previous attempted suicide, family history of a psychiatric disorder, family history of attempted suicide); psychosocial factors (heterosexual orientation, multiple HIV related loses, lack of social support, loss of employment or insurance cover, exhaustion of financial resources, physical and sexual abuse); and clinical factors (painful and disfiguring physical deterioration, suffering from lipodystrophyrelated symptoms, physical and psychological symptoms, AIDS diagnosis) [1, [7] [8] [9] [10] [11] [12] [13] . In the only published African study to date that has looked at risk factors for suicidality in HIV/AIDS, Schlebusch and Vawda (2010) in South Africa reported the following risk factors: female gender, psychiatric disorders (major depressive disorder and substance abuse), partner relational problems, poor social support, fear of disclosure/stigmatization, socio-economic pressures, cognitive deficits (problems with cognitive flexibility, concentration and memory).
This paper examines the prevalence and correlates of suicidality in HIV/AIDS as seen in the African socio-cultural context of Uganda with a view to inform the development of mental health interventions for persons living with HIV/AIDS (PLWHA) on the African sub-continent.
Methods

Study design
This was cross-sectional study undertaken at two HIV clinics in the semi-urban district of Entebbe, Uganda. All consenting eligible HIV-infected patients attending the government health facilities of Entebbe District Hospital and Kigungu Health Centre III were continuously enrolled into this study. To be eligible for this study, the individual must have been registered with the study HIV clinics, 18 years or older, fluent in English or Luganda (the local language into which the study instruments had been translated) and not so physically and mentally sick as to be unable to complete the interview. Trained psychiatric nurses recruited from Uganda's National Psychiatric Referral hospital at Butabika conducted structured interviews to determine the prevalence and correlates of psychiatric disorders among the respondents.
Data collection tools
The data collection tool for the cross sectional study component consisted of various structured and standardized modules which were translated into Luganda (the local language spoken in the study area) and were administered by trained psychiatric nurses, these included: 1) Socio-demographic factors sex, age, marital status, highest educational attainment, religion, and employment status. 2) Social factors i) 'food insecurity' (assessed by the question, 'in the last month, did you or your family have enough food?'); ii) distance from the HIV clinic; iii) 'duration of awareness of HIV status'; iv) 'Negative life events score index' , constructed from items of the adverse life events module of the European Parasuicide Interview Schedule [14] that has previously been modified for the Ugandan situation by Kinyanda and colleagues (2005a) [15] . For this study, respondents were asked whether they had experienced each of these events in the last 6 months. Items were selected for inclusion in this study based on the relevance to the HIV social situation in Uganda. Items were included to reflect the key social relationships in an individual's life, namely parent (5 items), sibling (6 items), spouse/ lover (5 items), child(ren) (4 items) and the individual (7 items) with questionnaire items such as 'did your father die?' and 'have you been very ill ?'. A total score was generated to reflect the total number of life events reported, this scale had an α Cronbach of 0.82 in this study; v) 'Stress Score index' , constructed by scoring each of the reported negative life events on a 3 point Likert scale where respondents were asked the question, 'how stressful did you find the event?' with possible responses being: 0 = (not stressing/minimal stressing), 1 = (moderately stressing), 2 = (severely stressing). A total score was generated where high scores reflected more stress; vi) 'Social support index' , constructed from items of the social support module of the European Parasuicide Interview Schedule [14] . This scale has four sub-scales each with 4 items that assess the following social support dimensions: 'need for social support' , 'receive the required social support' , 'felt needed for social support' and 'felt was providing the required social support'. Each of the items in these sub-scales is scored on a 3 point Likert scale where 1 = (not at all), 2 = (to some extent), and 3 = (yes, very much). Items of the subscale 'need for social support' were reverse scored so that higher scores on this indicated better social support just like the other three sub-scales. A total score was generated with higher scores reflecting better social support, the α Cronbach of this scale in this study was 0.84. 3) Psychological and clinical factors i) Psychiatric disorder/problems was assessed using the M.I.N.I. neuropsychiatric interview (MINI Plus) [16] which is a modular DSM IV based structured interview. The psychiatric disorders modules used in this study were suicidality, major depressive disorder (excluding the suicidality items), alcohol use disorders, generalised anxiety disorder and post-traumatic stress disorder; ii) 'Negative coping style index' was constructed from variables of the Mental Adjustment to Cancer Scale (MAC) [17] whose items had been adapted to the local HIV situation. Each of this scale's 17 questionnaire items is scored on a 4-item Likert scale 1 = (definitely does not apply to me), 2 = (does not apply to me), 3 = (applies to me), 4 = (definitely applies to me). To score all the questionnaire items so that they are all in the same direction i.e. higher scores reflecting more negative coping style required that questionnaires items (1, 4, 5, 10, 11, 12, 13, 15, 16) that are cast positively such as item 1: 'I have been doing things that I believe will improve my health e.g. changed my diet.' be reverse scored. A total score was generated so that higher scores reflected a more negative coping style, the α Cronbach of this scale in this study was 0.58; iii) 'past psychiatric history' was assessed by the question, 'have you ever suffered from any nervous or psychiatric condition?); iv) 'family history of psychiatric disorder'; v) 'neurocognitive impairment' assessed using the International HIV Dementia Scale [18] ; vi) 'Psychosocial impairment index' constructed from the three variables 'in the last month, on how many days were your normal activities disrupted through illness?' (with responses scored as follows: none = score 0, one and above = score 1); 'how many times did you visit the health unit in the last month?' (with responses scored as follows: none = score 0, one and above = score 1), 'for how many days were you admitted to hospital in the last month?' (with responses scored as follows: none = score 0, one and above = score 1). A total score was generated so that higher scores reflected more impairment, this scale had an α Cronbach of 0.54; vii) most recent CD4 count; and viii) body mass index.
Statistical analysis
A conceptual framework ( Figure 1 ) based on the stressvulnerability model for suicide was specified a priori to guide the multivariate analyses and to avoid the problems of colinearity [19] . Statistical analysis was undertaken using both SPSS (reliability tests) and STATA. Logistic regression models were used to assess univariate associations between the dependent variable 'moderate to high risk for suicidality' (MHS) and independent variables, grouped in sets of demographic, social and psychological risk factors, with unadjusted and adjusted Odds ratio (adjusted for sex and age group, as a priori confounders) reported. The dependent variable in this paper is 'moderate to high risk for suicidality' (MHS) defined as a score of 9 and above on the B-items of the suicidality module of the M.I.N.I. neuropsychiatric interview (MINI Plus). The constituent items of the suicidality module of the M.I.N.I included items that assessed for previous attempted suicide, suicidal ideation and feelings of hopelessness. The rest of the investigated factors were considered as the independent variables.
The selection of the final model was done in stages, at each level of the framework. Variables whose age-and sex-adjusted (as a priori confounders) association with the outcome was significant at p < 0.10 were added to the model one by one, and those remaining associated at p < 0.10 were retained. Thus, social risk factors were considered one at a time, adjusting for independent demographic predictors, and psychological factors were considered one at time, adjusting for independent demographic and social predictors. In the final model, variables that were no longer associated with the outcome at p < 0.10 were allowed to drop. We did not find colinearity to be a problem using this approach.
Ethical considerations
The study obtained ethical approval from the Uganda Virus Research Institute's Science and Ethics Committee, the Uganda National Council of Science and Technology and the London School of Hygiene Ethics Committee. Study participants were invited to consent after being provided with adequate information about the study. Respondents found to have significant psychiatric problems were referred to the psychiatric department at Entebbe district hospital for further assessment and management.
Results
Study population
From 6
th May 2010 to 10 th August 2010, 680 patients attending the HIV clinics at Entebbe hospital and Kigungu health centre were screened and given appointments to be interviewed for this study. Of these 618 (90.9 %) were eventually enrolled into the study while 62 (9.1 %) failed to turn up for their interview appointment despite telephone reminders. Of those who were enrolled into the study, Entebbe district hospital contributed 531 (85.9 %) while the smaller Kigungu Health Centre III contributed 87 (14.1 %). The two health facilities are located in the same district of Entebbe although the smaller health unit of Kigungu predominantly serves the fishing landing site of Kigungu while Entebbe hospital mainly serves the population in the urban centre. The study population of persons living with HIV/AIDS (PLWHA) was derived from the semi-urban and urban areas of Entebbe district who are better endowed socioeconomically when compared with the general population of PLWHA in Uganda who are predominately from poor peasant agricultural backgrounds.
Characteristics of suicidality
The prevalence of 'moderate to high risk for suicidality' (MHS) in this study was 7.8 % (95 % CI, 5.6 %-9.9 %) and that of life-time attempted suicide was 3.9 % (95 % CI, 2.4 %-5.4 %). The number of previous suicide attempts reported (n = 22) were: 'one previous suicide attempt' 17 (77.3 %), 'two previous suicide attempts' 3 (13.6 %), 'three previous suicide attempts' 1(4.5 %) and 'five previous suicide attempts' 1(4.5 %). On 'methods of attempted suicide' used during the most recent attempt (n = 21) these were: non-HIV medications 9 (42.9 %), HIV medications 2 (9.5 %), drowning 3 (14.3 %), organophosphate poisons 1 (4.8 %), hanging 1 (4.8 %), cutting 1 (4.8 %), jumping from a height 1 (4.8 %) and others not specified 3 (14.3 %). On socio-demographic factors (Table 1) , it was only female gender adjusted Odds Ratio (aOR) 2.26, 95 % CI = 1.06-4.84, P = 0.01) that was significantly associated with MHS. Age, educational attainment, religion, marital status and occupation were not significantly associated with MHS. There were no differences in the prevalence of MHS by HIV clinic attended. Table 2 , majority 358 (57.9 %) lived more than 5 Km from the HIV clinic they were attending. Sixty nine (11.2 %) respondents reported food insecurity for themselves and their families. Majority 465 (75.6 %) had known their HIV status for 13 or more months, with most 399 (64.6 %) on ART. On negative life events experienced in the last 6 months, 350 (56.6 %) reported 1-5 events; 191 (43.7 %) reported 6-10 events; 77 (12.5 %) reported 11+ events.
Socio-demographic correlates of MHS
Social factors associated with MHS
After adjusting for age and sex, the social factors significantly associated with MHS were (Table 2) : food insecurity (aOR 2.26, 95 % CI = 1.06-4.84); increasing number of negative life events experienced in the last 6 months, (aOR = 10.6, 95 % CI = 4.79-23.5, for those reporting 11+ events compared with those reporting 1-5 events) and increasing stress scores (aOR 9.69, 95 % CI = 3.28-28.7 for those with high scores compared with those with low stress scores). Factors not significantly associated with MHS were: 'distance from HIV clinic' , 'when got to know HIV status' , and 'being on ART' and social support. psychiatric disorders/problems included major depressive disorder 50 (8.1 %), post traumatic stress disorder 10 (1.6 %), generalised anxiety disorder 5 (0.8 %) and alcohol dependency disorder 4 (0.7 %). On CD4 counts, 66 (12.5 %) had <100 cells/μL, 159 (30.2 %) had 100-249 cells/μL while 220 (35.6 %) had +350 cells/μL, the majority 387 (64.9 %) had a normal BMI. Factors significantly associated with MHS were: increasing negative coping style index score (aOR 2.54, 95 % CI = 0.93-6.93, for those with a high score compared with low scores), a past history of psychiatric illness (aOR 4.49, 95 % CI = 1.33-15.1) psychosocial impairment (aOR 2.01, 95 % CI = 1.07-3.76), and a diagnosis of major depressive disorder, excluding suicidality items (aOR = 30.3, 95 % CI = 14.4-63.8). MHS was associated with post traumatic stress disorder and generalised anxiety disorder in the unadjusted analysis; however, the number with each diagnosis was too small (≤10) to obtain reliable estimates of the association adjusted for confounders.
Psychological and clinical factors correlated with of MHS
Factors not significantly associated with MHS were a family history of psychiatric illness, HIV-associated neurocognitive impairment, CD4 count or BMI. 
Factors associated with MHS at multivariate analysis
In the final multivariable model, female sex, increasing number of negative life events, a past psychiatric history, and a diagnosis of major depressive disorder were independently associated with MHS. Adjusting for HIV clinic in the final model did not change any of the ORs appreciably, indicating that clinic was not an important confounder. Post traumatic stress disorder and generalised anxiety disorder were not considered for inclusion in the final model because the numbers were too small.
Discussion
The paper sought to investigate the prevalence and the psychological, social and biological correlates of 'moderate to high risk for suicidality' (MHS) in HIV/AIDS in the African socio-cultural context. The principal finding of this study is that among ambulatory HIV/AIDS patients in the sub-Saharan African environment of Uganda, an increasing number of negative life events, past psychiatric history, and major depressive disorder were independent determinants of MHS. These results are in agreement with the stress-vulnerability model where social and psychological stressors acting on an underlying diathesis (including previous and current psychiatric morbidities) leads to suicidality [19] . The prevalence of a 'moderate to high risk for suicidality' (MHS) in this study was 7.8 %, a figure similar to that reported for suicidal ideation of 12.4 % by Kinyanda (1998) in urban Pre-ART Uganda, 13 % by Petruskin et al., (2005) in urban Post-ART Uganda and more recently of 8.8 % by Rukundo (personal communication) in semi-urban south-western Uganda. A life-time attempted suicide rate of 3.9 % reported in this study is similar to that of 3.1 % reported by Rukundo (personal communication) in semi-urban south-western Uganda but much lower than the rates reported in western studies [7] [8] [9] [10] [11] . Some of this difference with western studies can be attributed to differences in the risk for suicidality inherent to the sub-population being investigated [7, 20] . The sub-populations at risk for HIV in the west ('men who have sex with men' and IV drug users) have an inherently increased risk for suicidality independent of there HIV serostatus, this contrasts with the lower risk for suicidality associated with the general population derived heterosexually married sub-population (in this study sample, 48.5 %) who now constitute the biggest risk category for new HIV infections in sub-Saharan Africa [20, 21] . The majority of suicide attempters in this study (77.3 %) had done so once, similar results were reported by Kinyanda et al. (2005b) [22] among a general hospital sample of suicide attempters in urban Uganda where the rate for first time suicide attempters was 75 %. The main method of suicide attempt reported in this study was the use of medications (both HIV medications and others, 52.4 %), this contrasts with the findings of Kinyanda et al., (2004) [23] who among a general hospital sample reported that the main method of attempted suicide was by poisons (mainly organophosphates, 65 %). In this study female gender conferred a three fold increased risk for suicidality relative to the male gender, a similar female predominance has been reported in South Africa [24] and France [9] but has not been observed in other western countries [2, 7] . Social factors associated with an increased risk for suicidality in this study included an increasing number of negative life events and the associated stress and food insecurity. Previous research has reported the following negative life events to be correlated with suicidality in HIV/AIDS: physical and sexual abuse, multiple HIVrelated losses, loss of employment or insurance cover, financial difficulties, and partner relational problems [2, 9, 11, 13] . Food insecurity has previously been correlated with major depressive disorder in HIV/AIDS [25] .
The psychological factors of a past psychiatric history and a diagnosis of major depressive disorder were independent correlates of MHS in this study. Bellini and Bruschi (1996) [7] in a review of studies on HIV infection and suicidality pointed out that, 'suicide attempts occur mainly in persons with a psychiatric history, previous attempted suicides or drug dependence'. More recent studies have also reported an association between suicidality in HIV/AIDS and psychological distress [2, 11] and major depressive disorder [12, 13, 23] .
Other psychological factors reported to be correlated with NHS in this study were a negative coping style and psychosocial impairment. Previous studies have reported that the positive coping style/adjustment of 'spirituality' and 'a fighting spirit' to be protective against suicidality [11, 12, 17] . Pugh and colleagues (1993) studying a case series of HIV positive suicide in London observed that worsening physical health was a risk factor for suicide in HIV/AIDS [26] . In this study there was no evidence for the role of the neurotoxic effect of the HIV virus and for HIV associated neurocognitive impairment as correlates of NHS.
Limitations of this study include firstly, that the cross sectional nature of this study made it difficult to determine the direction of causality of the investigated factors and MHS. Therefore, there is need for longitudinal studies to establish the exact causal direction between the investigated variables and MHS. Secondly, the number of individuals with some of the diagnosed psychiatric disorders was too small to enable us to satisfactorily explore independent associations with MHS. Thirdly, the threshold used as a cut off point for 'moderate to high risk for suicidality' (MHS) was derived from the authors of the M.I.N.I. neuropsychiatric assessment and has never been locally validated in the African socio-cultural environment. However the items used to assess for risk for suicidality i.e. previous suicide attempt, suicidal ideation, hopelessness and degree of planning have previously been shown to be associated with suicidality in the African environment by the first author [20] .
Fourthly, the use of the surrogate measure "risk for suicidality" instead of "suicidality" as the dependent variable may have reduced the importance of the correlates identified in this study.
Lastly, a number of the tools used to assess various psychosocial constructs have not been locally validated. These tools were however locally adapted through a forward and backward translation process and to minimise bias, only those tools with a minimum α Cronbach of 0.50 were used in the analysis for this paper.
Conclusions
These results are in agreement with the stress-vulnerability model where social and psychological stressors acting on an underlying diathesis (including previous and current psychiatric morbidities) leads to suicidality [19] . These results identify potential targets to mitigate risk through treatment of psychiatric disorders and promoting greater adaptation to living with HIV/AIDS [13] . Suicide prevention efforts in HIV/AIDS should therefore be directed at increased screening and treatment of psychiatric disorders in HIV/AIDS. 
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